We have previously reported on the isolation of a mutant strain of Escherichia coli, RF-7, that has a dicyclohexylcarbodimide (DCCD)-resistant, membraneassociated adenosine triphosphatase (ATPase) activity (R. H. Fillingame, J. Bacteriol. 124:870-883, 1975). We report here that the DCCD resistance of the ATPase of this mutant varies significantly, depending upon the carbon source used for growth. When strain RF-7 was grown aerobically on either glycerol or glucose or anaerobically on glucose rather than on a combination of succinate, acetate, and malate, ATPase activity was more sensitive to inhibition by DCCD because the carbodiimide-reactive proteolipid reacted more readily with DCCD.
Mutant strains of Escherichia coli have been isolated in which the membrane-associated adenosine triphosphatase (ATPase) is specifically resistant to irhibition by dicyclohexylcarbodiimide (DCCD) (2,3). Oxidative phosphorylation and energy coupling by the ATPase of these mutant strains appears to be normal (2, 3, 5) . The mutant strains were isolated by selecting for cells that could grow on succinate (or equivalent carbon sources) in the presence of high concentrations of DCCD. Under these conditions, DCCD inhibits oxidative phosphorylation in wild type and prevents growth, whereas the oxidative phosphorylation necessary for growth continues in the DCCD-resistant mutants. The resistance of these mutants correlates with reduced reactivity of DCCD with the inhibitory site (2). We report here that the relative resistance of strain RF-7 to DCCD varies with the physiological conditions under which the cells are grown.
The strains used have been described previously (2) and are available from the E. coli Genetic Stock Center, Yale University, New Haven, Conn. Strain AN180 is the wild-type strain, and strain RF-7 (dcc-1) is the DCCD-resistant mutant. Strains were grown as described previously (2); 28 mM D-glucose or 54 mM glycerol was used as carbon source for aerobic growth. Strains were grown anaerobically in medium containing 39 mM D-glucose and 0.1% Difco Casamino Acids. For anaerobic growth, the medium (3 liters per 4-liter flask) was deaerated by bubbling with nitrogen, the flask was tightly stoppered after inoculation, and the cultures were shaken at 37°C at 50 rpm. In all cases, the cells were harvested in the late exponential phase of growth. Membranes were prepared as described previously (2) with a French press, using an American Instrument motor-driven press and a pressure of 18,000 lb/in2 according to the manufacturer's instructions. Other methods have been described (2). The specific activity of the membrane-bound ATPase did not vary greatly with growth conditions (Table 1 ). The specific activities of the ATPase from membranes of both strains were somewhat higher when the cells were grown on succinate-acetate-malate as opposed to glycerol or glucose. The specific activity of the ATPase in membranes of RF-7 was always higher than that in membranes of strain AN180 (usually 20 to 50%), regardless ofthe carbon source on which the cells were grown.
The DCCD sensitivity of the ATPase in membranes of cells grown on different carbon sources is compared in Fig. 1 . The sensitivity of wildtype strain AN180 did not vary significantly with the growth conditions (Fig. 1A) . On the other hand, the degree of resistance of strain RF-7 to inhibition by DCCD does change with the conditions of growth. The membrane ATPase of strain RF-7 was quite resistant when cells were grown on succinate-acetate-malate. When cells were grown aerobically on glycerol or glucose, or anaerobically on glucose, the ATPase was more susceptible to inhibition by DCCD.
The labeling of the carbodiimide-reactive pro- fined. Although the change in DCCD sensitivity with growth conditions was only demonstrable with strain RF-7, it seems likely that similar structural changes also occur in wild-type strains.
Differences have been noted previously in the properties of the ATPase complex when aerobically and anaerobically grown cells were compared (1, 4). The structure of the ATPase complex should therefore be compared with caution when cells are grown under different conditions.
The primary purpose of this communication is to provide further evidence that the carbodiimide resistance of mutant strain RF-7 is not absolute. We had previously concluded that reactivity of the proteolipid with DCCD was simply reduced in strain RF-7 relative to wild type (2). This was supported by the finding that the proteolipid in strain RF-7 showed normal reactivity to other carbodiimides (5). Since the DCCD reactivity of the proteolipid increases significantly when strain RF-7 is grown on carbon sources other than succinate-acetate-malate, strain RF-7 should be used cautiously in functional studies designed to discriminate between the specific and nonspecific effects of DCCD (6) 
